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[ # n it * omw] 
I if * II 1 ] 

5«&i£«75»fc£]«*;h,fcffWraffi»ft*5:tS«L. H^tSflliaft* IS s(5 i , 

m m * m ^a»(i^-tu^i5»ejA m saifi^srttjsu. aiAts am & & sis t , 

& It x. A M g If H gg X fo o X , 

W E * ft ft ^ ttS * A- 6 ft iH S /SI WL fc fig # £ ft if, ft 5 K ^< x 7 ^ iv 9 t s 
Wi IE /< > K^^7-ryu^*»e><7)ttl*SrS[»L, flS t E * W JS] & & ft ^ co K i* )S <o 3£ m & K 
a « £E K: $ « L . Mt5|»ISI:, 
4t L, 

StriEa^S^bHlASntiaSttttE^JCJC-catrlEirKoMjESrtT 3 I t £ « ft t to A 
VI S fa HI S§ o 

[ If * II 2 ] 

T v x ft ib A * $ ft g ft ft & )S ft * % if til L X ffl * ft 5 7 n v h ^ > KpI? i , 

fltrEgwftSftfflr^ffl^^b^iBJHaftflt^&^jiu. ±i +i l x m ti ft s $ m & ft 
w is FbI ji $ fgc it ^ tti ^ m m m & # 4- t& tu ft -s /< v k / ° * -7 ^ ^ ^ t > 

M IB ;< y K/U7^^i i b»StiA&l»L, fttl IE f Ffl JS) J6 ft « # © ft £ jft CO & g £ jg 
tiitAMSIIIIlBtfcoT, 

itu ie 7 o v s * v k«r , s fc !i , fiwaa*ft#«»/>7a:<tt ) -*c, * ft -e natr k 
sitsiftii^ai^as, sfctt, * Harass ft -st- m a & # srsyw-t* a g c @ k » jbe 

* ft, 

flU IE ^ ft m IE U it , ml IE A G C E SS # Eh * ft -5 -> ^ ft iv / - $ ff % co fa g [c £ Dtf I 
ME ff ^ , «Ha->^-J-^^-^»##3rJ&w»«J;5/hSvx4:f, W iES ^ H ^ hb * 

■t z> mmmft&fr % $ ft fc aaE®j£(cjc Dx^aotiiE 9 r > tti t t^AM 
§ m n ss 0 

imm<omm % m m ] 
[0001] 

*«WttAMSIt 0Sg, #^SIf 8ci£j£<z>«#34«iiS3H,x:5g3-t;^ ^ © 1 # & S !r je£: C 

I « ft ft tPf ] 
[0 0 0 2 ] 

am (fi«jep) **tt, eaLfci'fi* ( % n « * ) * , jkasa^fjaw^sB^was 

a ©Iteti-ftteitSJST'fcot, ii;fiKy> 5 ^-ftil (5 2 6. 5~ 

1 6 0 6. 5 kHz) t ffl ^ ft x s 0 t as ft ffl jsj as m m <o m >& a . iniase 

» tl ^ , ^ \z & m ir !± % ft l o 0 k m H ffi © « ft « (Eg) fg»t5$Blil!il:J:5fi 
*t^Dft!9, £l'f-t^x!)7tlftti:ti!T?§5ii(,l:, * * if ©^ ft ^ 
L t t $ £ L fc f - t" ^ # ft 5 i ^ ? # f i'i 3 , 
[0 0 0 3] 

ft X ^ 5 o 7. - A - ^ n y 4 v tf ft U it i |± . bkm fm fa b (D m ^ b %: \W 'gWK 1*1 m L tz 

m m ( ^ m m & ) ®&iz z t & z <n t- - n * m ■& l x ^ p«g ^ t ir g # m t 

if *S L , lltSJJSrlH', i/ ^ tl ^iK# % ft ^> X ^ . U is £ P5 ^ ft ^ t 1/ > 9 # It 
* L X ^ -5 , A M -If ^ g (f ft S S If 0 K i± * M ft 5 ft ?S (O IIJ IS ^ co ^. ii ii 

Hft^K'^7^bftj;«|^ji5i;, -7 ^ /u ^ - c7) ^ isg 4$ tt 4 £ t ft *■ to 
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[ 0 0 0 4] 

AMi*t$itis«sii:tii>T, r > ■ ^ ^ p, a 77 $ n 5 a »» s $ « # 34 a t 
ect, tB * -t- b % t* (i ^ t- h 5 ft s ft u ;u ifi « n l 1 9 . a ft as % £ u v-r < * o 
tots, 

[ 0 0 0 5] 

*:t*, $ * . g ff R F ff % % m tS X & fc A CO A G C (t - h-f-f yny 1~ d-^j 0 
S««**S«JfeilS««»»*K«t!jaeKi-5rttJ;o-C. ffi « co J§ £ * jfli tl 5 ^ ffi tf$ 

[0006] 10 

AM«J§-*£ff-#-3£fi!g«£;jsv>-c, 7yTti>bAASft5S(|ftiSfiro 
H # ft « ^5 g g, t it m G V t , a 7j T § If 7& ff ^ 4- - ae ft o J; 5 C . R F ft ^ Iff H 

[ 0 0 0 7] 

Li'L. ^ ^ t 1 ^- ^ b A 2> $ ft 5 S ff & a£ ifi TO m # 3* 9 # < # 5 ;r L fc # o T % AM 
Sftao^f-A-fflA^^tt, # j* |f ^ j- *f t T if H * ^ b H £ I" 5 y 4 X fri m Z 5 

[ 0 0 0 8] 

ll#A*!$l;fc(t5SNtt (Signal to Noise ratio 

: (m-nm^it) <n & t ir ± 5 i& ^ ± co ? m <o * w $y -r % tz * ^ , -it & sis w p$ © ^ ^ ft -§- 20 
0 *s v» -c . ^w^w&MiEi-sfcAcD^KaEasg^^itb^r^s, 

[ 0 0 0 9] 

0ij if . FMSBaitft^r. a n & m s? m & a k s <s ^ -c , h - >• = >- h p - ^ 

0 ss & m m l . m ^ ft ^ w ^ K * m s -t 5 * ft # « 56 $ n -c 5 (ww x » 2 # bb ) . 
[0010] 

[ # fF X « 1 ] HI 7 - 2 2 9 7 5 * & $ 
[ # If 3: 2 ] #1 2 0 0 0 - 1 3 3 4 0 
[ * W o H ^ ] 

[*W45»ftLJ: 9 t -f h M JS ] 

[ 0 0 1 1 J 30 

a m ft ^ £ § ft -r 3 s <t it a c fo- ^ t , $ ft & & g % <d « # ?4 u » « t l t . a g c 

B»»AGC«|ftE (KTS>-#fif fflAi^j) ^ . -jRfr ft Jfl S n X ^ 5 . 
[001 2 ] 

z z X . 8f*©AMSfSll]»<r*i^5lFmf]E*jfeirov^TRW + 5 0 liii, ts§ * cd 
AMg«EIK©-*lt»ttt?*5AMgflrillKl 0 0roffi^w«mS:^1-|a-C*>5 o ft % 
rvrtl 1 2T-S(t. F E ( 7 o ^ h ^ V Y ) Si 1 1 4 !: A i ^ 5 „ F E 31 

1 4 i± . RFti*S^Sr«i.M^'iSfH-^^^»ilKL-Ctf*It!±j77T-5, IF ( [ n t e 
r m e d i a t e F r e q u e n c y : <P?$ffl$L$k) ft % U 1 1 6 tt , US & & M & H <D 
^Wkift ? mm* M L , SffSc^iSiaiS^/S^b^rJEWlSlr^a (®^4 50kHz) 
»^-*dJ?tli-5^SlJ|gftlit, m IS ft i* & fs ^ t g> U 38 ff fs * t £ rl ^ ^ 5 ?I ^ H i * fit 40 

* . sftufcfta»«)3*,Maro»isijs«)iftajgESr, Fif te t= n ii m tk ( a « 4 5 o k h 

2 ) t«t5„ *ro*HHia*S:f.ii.JIIjft»ti-5^vK^X7-<^^- ( B 

p f ) !aoTpjfi»[ff»*iKL, * m & m ft ^ ( i f « # ) tit. iiLtaj 

fit^. AM§f @g 1 0 oirii, i f ft sis i 1 6 n i f ttj t> ff # 3M & Z - 5e 

tt5t6i:i F-AGCSSl 1 8fttiltl>4. I F-AGCBSl 1 8li, IFff 
t3l 1 6 CO HJ ^ to - SB 4" g It ffr (3 , AGCIJS1E ( '> ^" t/U> - ? [f ^) £ ?§ ^ $ it 
- I F fg f - ffi 1 1 6»AA!;7^-K/-^$l±5;i:J;J;>) I F « * SB 1 1 6 co t| $ 
<75 fi| % 5r $ij ® f 5 o 
[001 3 ] 

ft \Z. . [Ffif-«R5116Wffl*fS*|i, AMttttAl 2 OCXAJhi, AMft jg g|S 1 50 
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2 0 t± . I F Is ^ ri^ ffi i* ft # * & 9 i& # , t> t <*> £ « la ^ X fc 5 » 7^ IS % * # 5 , f 
fili 1 2 2il, I F-AGC08 1 1 8^f t^tti/^fyM-? ( S > - * ) ff 
S{f«cai«#»*Wf«S:K!*i-« fc«7) t LXfUffl L. * *i C £ C T tf K « 2E * fi -a 
X ^ 5, 
[0014] 

02ttTy7tl 1 2T'$;7f;§ffl#^lCSt5 1 I F If SIS 1 1 6 » m *S H - <7) 
A 77 fa # » ft ( ^ tStlftiSwtS^iS ( ft Ift ) iroSi^SLfcltfco, 15 PJJ fc L 
TSItt#3iS/j;*J<45!;Lfci;ot, If « f§ - © A 77 ff * ft ft * * < ft 9 , ffi 
« © *M 43 ft 14 A G C g] Sg 1 1 8 <n fi # £ J: t9 , 'hS<45, L d» L ft # $> , g ff S # & # 
E 1 « T t *J ^ T f± , I FlfSl 1 6Wl«*f3gCDtHf£ ( H S& © « « * ) it , W Rg X * 
5t*. * *I » W it H ft fi , S If m # & ft K J; b -f - 7£ (D m t ft 5 . 
[0015] 

83C7^ftl 1 2 X g it fc g ft « # ft ft K *r 1- 5 , I F « -S- SB 1 1 6 W m ^ 

n » t« *u jf ( ) ts>-*is*m* ( n ) t m 7F r . § ft a # ^ ft ^> e 1 17 

± X !± , if *s Si if *s ft [± , A G c 0 Sg 1 1 8 !r j; 9 m 77 ff # an if - £ i 1" -< < mu » £ ft 

x ^ 5 co x . a g c 0 sg 1 1 8jiSftftasaflr*ro«#»«^jecfcs>-*fs**iu^ 
ts. g ff « # ft ft ^ E 1 sk t x a , Ht&mxths s * -fttt*t±^ -e 

w»m««iitev^fc», m * $ *l -t 1 , agc@!Si 1 sisiitf , 1 f it *§ as (73 ti m 

ft ii — 7t t ft S o 

[0016] 

L fc ^> o X , «e*roS>-^{f^tb>3«rS{tftaiiSwfl;#34fttff$8i: L TfUffl t 5 iffi 
X i± , g ff ft £ ft ff ^ » m # ft ft # E 1 j; <9 * £ ^ ij ^ X !i , ^ <o m ^ ft ft £ C fc tr SC 
*6 IE # X # 5 *s , g ft ft ft ft * m # ft ft ^ E 1 «t 9 * $ t > J; 9 ft 1§ m !?• ft ft H * T (' 
fe^Xii, S # ft -It f g 4 # -5 r. tJiftf , fe!6± <r> 5P* D * $y i~ 5 t*|: . * ^ 

[0017] 

[ISIi^/W^-rSfc&ro^g] 
[0018] 

*^?i© AMgffESgil, g (f ft ^ e, ± ^ $ ti fc f H /S] ft ff % if *g L , m 77 -f- 

sfHBSftetSi. siiiE + KHagifcff^m^^&AMffiw^^sr^ifiL, ta 77 i- 5 a 

ft 0 S§ X * o X , ^iE + F^Jl&j&m^ffi^A^llftSjfilSliSjgr^^Srttai-rsAv K /< x 7 
^ * t . flfrlE"<>'K>'<^7^/u^*»e,rom*S:af^L, hU IE t> J9I «S ft ft * Ht iH ft 

[0019] 

r <D ffi & iz i ft fi, gff ;f*i£ifcS#3Sffi;asa^»£fc fc, SltfelSf #Sg^f at 
KiiifJ, M m 5 S: ffli Sfl 1" 5 t « E ig SJ £ ft 5 I t ^ X # 5 „ 
[0 0 2 0] 

7]f57 Q y hxy KgBi, IE g ff ft ft ff * W 77 b * M ^ ft % ft # ^ 4 fig L , ifl>S 

l x mti-r i> * mm fticff t , mm* ^mm%.\t ^ 5>AM^isfg#-s:*« l, 

Uj73t5AM»»at, bm IE A M m m SB » tb 77 (S * « * K Sr li IE f 5 # W * IE sli t , m f E 
fHH»affi^tiJ*a»P>anSjfi^»S:ttHtSi-5^^K^x7^^^i:, fr fE /<> K * 7 

/u ? e, © ffi 77 =£■ ffl ^ t , stj te * n ji ft isc ff ¥r <d m xt as o ss ft e a m e i= s m l , 

77 -f 5 « ^ * t , J: i A M S If ® SI t* fe o t , SU IE 7 n > f- x. v Y M , £ tl , f fsl 
^aS*fS*Sl5K)'>4<i:t-*C, t ft ^ ft flU IE § If ft & ft If ^- m 77 ft , * fc !i , 4> n 

a ft ic ff f - ffi 77 m ft m -t 5 a g c ® ?g *s g m $ ft , su is * « * ie si h , sti e a g c ® 
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% fi> tii tl 1~ Z ^ 1- >^ * - ? Is ^ <D & £ l~ C X ^ K ^ W IE * ft ^ . Su IB •> # -f i\* ^ — $ 
fa # # fjf 5e » ft J: 0 'h $ >^ i: # , flfj IE a # H tf 5 ffl ^7 f 5 Ad IE K sft « EE fc £ C T « co « 

[0 0 2 1] 

r <o flf fig fc ± ft a , ->^-f-yuy-^fs^iisgf)troaffiJ;t)'h*^»^i;t, 3 ft ft 3* ft 
« * S £ & Lb 1- 5 ~ t K X £ , 5fiE9*»9J1-5lfH1ffi]ES:a[9IiitT5Ci^-e$5 a 

[ n w <7) m m ] 

[0 0 2 2] 

W ± <r> i. o fc # |g W X' it , t»IWffla»fll*ai*«»e ) »i^jSJa«»^»4:/<>' K /< ^ 7 
* * fc J; '3 tt ttJ t . fflffi'<>K'<*7-r/u*A»brofflafrf||#L-C\ iu frl ^ P£ Jij i£ SUa 10 
ro«ti3tftigft»j£#<DftafcjEa«Efcg;&1-5 <> Ht, fill 12 H jffi m E 1= £ C X M ti^ 

K w « je & ^ o „ lot, a ft ft ft m ir & & ^ ^ © fc t , sfs*ffaasrttta-f« 

[ 0 0 2 3 ] 

HT. *8toS6t»il:o^r, El S fc £ o* ^ T K « "t" 5 . 
[0 0 2 4] 

Bi 4 a , *isitf)iiffiig i c»5 AMSfias i o co « ^ 4- ^ -r m x h 3 „ 

[0 0 2 5] 

ft i£ St 14 , TVrtl 2fS!j, F E ( y u V h i y K ) g|5 1 4 fc A 77 $ ft Z> , F E 015 20 

nit ft £ ft (rf) im- & mm mtKLx in, jj-t % 0 z zx, FEauit. r f ft # 

[0 0 2 6 ] 

IF ( I n t e r m e d i a t e Frequency : f ffi ft lie ) « 1 6 Ii , ffi £ 
i£ Jl ft fc co £ ft 3 11 IS £ W L , j^3<7>;»2t&jaffijB:.fc!J^j£rojgig# ( » & 4 5 0 k 
Hz) »ft5fS*SrW*-t-5H«f|5*^S<!:, bu IB ft & ft ft # t m U 3§ ft it ^ t U -p -5 
?fi £ 3§ i £ if x , a ft L 7c ft ft co , *, fft 3 © ft & ft co t« i* ft & , 5e f M Ml ft W ( ii 
S 4 5 0 kHz) tlltS. ^ <7) ^ ^ IS) jg ft & s t i'H t t 5 ^< K'<^ 

7 4 >\s? - ( B P F ) CiotttHil, ft iH t |W) C It $8 co fig m$£ M it X h -5 I F fa % 
tt,ti*Ms#^j;o-Ct«(iStTtii^1-5)„ ::f, I F p|5 1 6 ii , 4 5 OKHz Srfitlij! 30 
it5 I F B %■ * £ fife -T 5 lgili L fc # , - a 1 0 . 7MHzl:7^ny/<-K 
5 7 r - ^ h I Fttf©7 7 -^ h 1 F ff ^ £ 4 5 0 k H z !: ^ ^ y = y^- h t 5t 
*>KI F Wl t co 2 WtWif& t LTU^„ 1 0. 7 M H z co I F ft (4 F M S ffi Is] SS !l *3 

^rfflt»e>ix5«ijfift-e*9. r. co m ^ sr i ti a\ a m ft m m t f m ft at » <t s ft i- -5 

S AT « t= *5 ^ T , l F»a»nBSt*tt5:i:iiU*5. 
[0 0 2 7] 

I F S! 1 6 - co A tl (f # m (4 , r^^i-12{wA*Six5tt2Sjftflr*!S«, 1" ft *, 

^cotrJ^ff^-^^^t^ibL, trJ^^tLS^TSlH^-cou-i^t^ibLTLS?, ^ Z. T' . 
I F SI! 16C[iJ7jfl§-U^^?r-Sf:ftofcfeOIF-AGC (Automatic G 40 
a in Control ; g $h f I) » ffi ) @ S& 1 8 * ii X 5 . I F - A G C @ K 1 8(4. 
f M H ft ft ffi * co - g|i 4- & t) W L , ^ t - K T' fi *I !r Jt f?J L fc S ft « ffi (AGClEE 
: -> ^ -t /u / - ^ ft ^ ) ^ !3 . ^ CO -> ^ -f ^ / - 9 ft ^ M £ -3 V ^ T , I F % 1 6 co ti (fig 
Srofim«rlW»-t-3. -tt£t)h, I F-AGC@»i 8HA7]$ft5SiS#aS«sg^ 
Htl F Sis l 6ro*fB»»?iJ»Sr±ff, S ft ft ft a S is & ^ <t * !c I F U l 6 co if 4>§ g§ 
co fim $r T if . A a 3 ft 3 S »« <o £ ft # ^ ?^ a aft * J: 9tt5. 

[0 0 2 8 ] 

■> ^ t ^ ^ - ^ ff 14 , 2 Ik m St f <c fi£ -T I F £15 fc US ^ T 14 , 7 r - ^ h I F It co ttJ ±) 

h if o T t S V ^ L ■ , ± ts > K I F g: co {±J 1l b o T t S V ^ S fc , I F it % & ? i? * si> 

fitltLTHtSDS P ( x ^ ;u •> 7' -f ^ 7° n ± y f- ) 1f r£ CO § ff [si fc *5 ^ T !4 , 50 
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ft V $ ^ i f is % frh til g n J; 'o Nt'o^v, 

[ 0 0 2 9] 

I F ff ^ g|U 6 CO fcti yftff li . AM«S»2 OCAASHS. A M & jft g[S 2 0 f± , ft & 

i£ fife # *r ffr 9 Bfc t < t> i C '2 m ff ^ x- 3 % P ff ^ & f& 5 . 
[ 0 0 3 0 ] 

A M m & 3$ 2 0 ^ P> ffl * * ft fc JS ff f- J± t Sf 4f IE SB 2 2 II A ftj $ ft h , t If « IE M 2 

2 !i , iT ?* ff # co 13 j£ # & *• f* -ft $ -tr , ff^tlta, ; w «fc 9 * ^ SC tt IE ii , § ff 

tk m m. n ft a c is i: x tf ft hs-hsihi-, w * a . # $ a a* + # a 

£ v 1 ±1 £■ , * » IE fi & S £ li ft b ft rift S«ttiSa6«#a!tKaJ/h$^i:#. i f - a 

g c @ sg i 8 ii i d i f n i 6 *r ft s * « 0 sg w ti t§ m # ft £ < ft 5 t * , m h h ss a> 10 

bf&£ft5£^8^w#£/^X<7}#j£;js^j&{§#(;:#LX*# < * 5 , z <n 1 0 ft it -g- 
. ^J*«^-W«f>^na»^e,^ftfcffirttS:«S$-a:x, * ^ (I * (1 # ft -5 / f X co f ( £ £ 
« '> 3 -fr , WHS±©5»9S:«i«|Ufc9, £ ffc Si ill ti u ;u £ ft If X , ¥ P II S§- £r ffl # » 
>9 ^ ft < L fc 9 , S?,t:;}xf)*8^^^-frfc») f5, r ft b co ffi je !ft S ft » M iS « * 
t fc LttlPL, §ff^^^S^5SS('itff'i$^X?iIE<7)?l 
tS«IL-Ct6l\ ^ffttIEg|!2 2!i7tny@!&^?)i^Ltt6ia, ft ft ^ nftt 
f ffel?rf7 9 D S P (f y?*y^"t/i'/Bt ?t) t-ilLtt6l\ 
[ 0 0 3 1 ] 

W ft « IE g{ 2 2 (73 ffl ^ j± , m «S 0 Sg H £ f> ft , tf fi § ft fc » , X f - * - $ ^ b ffl * S 
ft 2) o 20 
[ 0 0 3 2 ] 

**Si:i3^T»ffi!i4:tii 1 £ Hi* 31 3S & w & ffl . I F If # <B jffi SI ft « 

tS-^^Xtr^, #««J£g|5 2 2 |±, g«ttiS««#3aa^g5^#-&, t» I Fg^ffii 
K3M!:eCTtf»iIE5riT9:tt'*5 s I F ft % tt . IF»1 

6*»P,m*$ftfcI Fff ^Ofti*«ig8t^5>J;B P F 3 4 t'tttUL, -t W I Ff 

I' ± ft tf , I F«f-ro»«ftHa6ftfiE»ro»«SrttHl1-<E.fcft, S ft * * 3*S ^ $ ^ # 

SfS«*34i«*Si!fcLfcS(ge#3ft«fff«S:#5rt^X-#5„ B P F 3 4 !± % 
» : & m ft » fig ft fc* It ^ 11 < il *R ft 5 !3 if , ferojgiS»(75/^Xwfg*S:^KSft5ci:^ 
X $ 5 „ IFft^-3fia^ffiSB3 0T-tt, IF«j£Jfcjai6#B£#ro*aia£-£;h,tf,fc^fc* 30 
, T^^fs^-fflroi F|#t7 ? 7^ 7^f/^ i D»f i»B P F Jrffli^ li^IS Ll> 
. 4 fc , [ F fl Sr -r ^ /u ff it L fc ^ ^ !r ii > ft ^ 9 ^ ft ^- M M ><z i. <o $ S m 4 B P 
Ffil^ffft HiJts U\ 
[ 0 0 3 3 ] 

ia s fc£fg»&»*ff»#K:*n-5, i F ff ^mm&^&is **s ± t>-->^x^ * 

* Si a i * ft o Sfi«till««S^S*SEiWTT'tt, m t§ S t§ <§ * <o PS W i: i t» A G c 
0&;4iffi&fELft^fc«K •> / ft J- - 9 it ft ffl ^ $ ft ft V ^ aft S ff tk jfi S ft ft ft ic tS 
C X I F ft ^ftBSI & ftlt ff ^ ii ft J) $ ft 5 „ 
[ 0 0 3 4] 

u fc # o x . g ff a it m # & * 3 s e i u t x (ft [Ffs-§-»aufi»**«afstkin«# 40 
ssss-swiftstffatfts, r. r x , •> ^ ft / - f ff # ^ tn ftj $ ft ttt * 5 1 # ft a ( e 

1) Ift f(l@!§©FEgL IFas©0B«fifc^J:oTfc*45#2O,iVg«-C*5 
[ 0 0 3 5] 

* UK Si !i i ft lift •> ft ft /u- / - ^ ff ffift ft $ ft ft t > i 5 ft ^ m # ft ft (&20 S 

vut) i:fctxft i Fisttasafl[c£<J^t, jEst ft & a m # ft a m 5 

C t i5 X # , ^ <n % ff Q ^ ft S Ii £ c X ^ If CD M IE £ ft ig !' f? 5 :tiftft5, 
[ 0 0 3 6] 

r W ft j|| q f|> ^ ^ t« # <D m ft ffi S55 14 , F M § ff 0 Sg II ft USt L X , A M § ff 0 ?g ',- ^ 
T1$l:tl-C*,5. F M S ff 0 Sg il fc ^ X Ift I Fff fHSlT'fcS 4 5 0 k H z 50 



(7) 



JP 2005-79870 A 2005. 3. 24 



SS 9feX(2«JF!fcft£ X f,f, fi IS - £ \z 45W1:»U A M § ff @ gg !r ^ f !4 , g is fx 

a* m ^ « £ . i f ft # s a a ft a & >s m n ^ « £ s l t j o <o :: * 5 1> t- 

fc -5 0 

[ 0 0 3 7 ] 

- C X , *fr*liEg|J 2 2(1, III 5 ir j$ if 5 ^ ft » m i& l^r 3£ IS tJS E 1 £A -h © » £ , */ 7 

■r » / - i> it %■ \z m -5 ^ r ^ m e *• n 9 :w»tu- t gff&igifem^&gas e 1 « 

-h <7) if £ , I F - A G C 0 Sg 1 8!:±t) I l 6**iba2J$ft3 I F ft t © MS S % % Jg 

i± - £ i ft 9 , i p m (o m% ® ®m ft n & % >,± , s it ^ m t& m # » & © ft ? g t a £ 

f€ ffi E SIS 2 2 14 . 5/^t/^-^ftft*dv>tf(t#SlttT5:i:l:J:9. S If # £ jfi 
BS 5 I t # -5, 

[ 0 0 3 8 ] 

itmmiEm 2 2 k*s^t , ^ o upmie ^ , 1 f 

» & % is \ z m o n -c i * , SfgiJc^jfim#3aa^3S^4i-g-iz->^^/u^-*ffi§-{;3E-j 
^ -c 9 r 4 i± , pf#©«**JDiii-t-*itt«t9, ^stsrHif^. - n , ea 

5^?i«-fJ;5K:,Sffi»sl«*#»S!Ssa^ai^ (El HT) ~C {4 , v^ + ^- iJrflr^ 

i4ta^$n-f,sftai§iigffi#^«^3S^#^(Eiwji) r* « . i f ft ^ it g as 5* « z}; 
-fe t kzftib > m^comna s is «c & & m if- & a # s§ ^ » £■ ieut) t- t> , 

» ^ » £ (EiHi) T J t> , S If Wl m ft « # SI S * S L fc 4 ft 5 ft X- fo 6 „ * fc 
, MW-^-f , W#«rIFff-5-»jHft3ft£iiS3f£<0&*,!:fc3»3', L < {4 -> / i~ si* t — 

[ 0 0 3 9 ] 

Se>C *t»IlCff5AMg»@Bl Ol:*l>t. RF-AGCBBHi. F E 

SB 1 4 K> ffl ^ « ^- ^ IS \z Z X F E U 1 4^(ixbtL^RFTvyw)t*S^^itiJ«LTt J 

~ (O m & . RF-AGC@Jg!i, RF-AGCtHPt£ ( R F - ■> ^ t /M - ^ (f 

^- ) £ ft ^ L . " S: flfl f£ 'A m L fc , I F-AGC0fgl 8 JStHAt5 y^'t/M - 11 

f KfttttU, fan # il W , AO » , ffl ^ i§- 1> * ^ L 7t (s £ -> ^ f- ;b ^ - ^ ft # t f 
5 ^ t h V 1* 5 „ 

[ a s w m m ft is ] 

[ 0 0 4 0 ] 

[ail %%<d AM%ft®fto>-mmBm-C'hz am%{e®& i o o vmtimmmz 

[ 0 2 ] g ft M # ?S « M -t 5 , IFff^-g|5coigit>lli-OTA^fa^aS(^,t) tm as 

<^ it * ( ?s $ ) t co m % & ^ l 7c [a T- -5 o 

[83]Sfl|»iiJt(:»t5. Ji B« ig B a ( ® « ) tsy-^IS^ffi^ ( U *k ) t 

im 4) **?|0SS»fiii:ft5AMafltiiBl orofflfiftSr^i-H-efcS, 
[ H 5 ] gm&i3liS«#»S^a--t-5, I F -ft ^ ffi j£ St 3S it t5 J; V •> ^^-yu^-^ft^- » 
S, * ffk T m X' h h , 

1 n ^ <o vl w ] 

[ 0 0 4 1 ] 

10, 100 AMSfiag, 12, 112 T >- r- -i- , 14, 114 FE ( 7 n v 

K a v K ) ft , 16, 116 IFfifS, 18, 118 I F-AGC0K, 20, 1 

2 0 $ttg(. 2 2, 1 2 2 a 1 H li IE oli , 3 4 BPF, 3 6 



(9) 



JP 2005-79870 A 2005. 3. 24 



±mm p m«p»a 2 t g 5 # 5 * EMwm&£&to 

F :?-i.(#=%) 5J030 AB05 AC00 AC09 

5K020 AA01 BB02 CC01 DD01 DD05 EE04 HH13 LL01 

5K052 AA01 BB04 CC01 DD01 DD15 EE04 EE13 EE15 EE32 FF11 

5K06] AA10 BB03 CC23 CC26 CC40 CC52 CD05 



Searching PAJ 



1/1 -J 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2005-079870 
(43)Date of publication of application : 24.03.2005 



(51)[nt.CI. H04B 1/10 

H03G 9/14 

H04B 1/16 

H04B 1/26 



(21 Application number : 2003-307426 (71 Applicant : SANYO ELECTRIC CO LTD 

(22)Date of filing: 29.08.2003 (72)inventor : SAiTO KOJI 

HIRAKOSO YUTAKA 
TAIRA MASAAKI 



(54) AM RECEIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an AM receiving circuit for 
performing appropriate sound quality correction even if a received 
broadcast wave electric field strength is weak. 

SOLUTION: An IF section 16 converts a carrier frequency of a desired 
broadcast wave into a predetermined intermediate frequency, and the 
converted wave is amplified by an amplifier and outputted. An IF-AGC 
circuit 18 takes out a part of the intermediate frequency signal output, 
and controls the gain of the amplifier of the IF section 16. The output 
signal of the IF signal section 16 is inputted into an AM detection circuit 
20, and the carrier wave component is removed to obtain an original 
modulation audio signal. The audio signal outputted from the AM 
detection section 20 is inputted into a sound quality corrector 22, and 
the frequency characteristic of the audio signal is varied to correct the 
sound quality. In an IF strength detector 30, a BPF 34 extracts the 
carrier wave frequency component of the IF signal outputted from the IF 
section 16, and an integrator 36 converts the strength of the IF signal 
carrier wave into a DC voltage signal. When the received electric field 
strength is weak, the corrector 22 corrects sound quality on the basis of 
the IF signal carrier wave strength signal. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

The intermediate frequency signal section which amplifies and outputs the intermediate frequency signal 
generated from the received broadcast wave, 

AM detection section which detects and outputs an AM signal from said intermediate frequency signal output, 
The tone-quality amendment section which amends the tone quality of the output signal of said AM detection 
section, 

It is a ******** AM receiving circuit, 

The band pass filter which extracts a carrier frequency component from said intermediate frequency signal 
output, 

The integrator which integrates with the output from said band pass filter, and changes and outputs the 
reinforcement of the subcarrier of said intermediate frequency signal to direct current voltage 
It****, 

AM receiving circuit characterized by amending said tone quality according to the direct current voltage 
outputted from said integrator. 
[Claim 2] 

The front end section which amplifies and outputs the received broadcast wave signal inputted from the 
antenna, 

The intermediate frequency signal section which generates, amplifies and outputs an intermediate frequency 
signal from said received broadcast wave signal output, 

AM detection section which detects and outputs an AM signal from said intermediate frequency signal output, 
The tone-quality amendment section which amends the tone quality of the output signal of said AM detection 
section, 

The band pass filter which extracts a carrier component from said intermediate frequency signal output, 
The integrator which integrates with the output from said band pass filter, and changes and outputs the 
reinforcement of the subcarrier of said intermediate frequency signal to direct current voltage, 
It is a ******** AM receiving circuit, 

The AGC circuit which controls said received broadcast wave signal output reinforcement or intermediate 
frequency signal output reinforcement, respectively is connected to either [ at least ] said front end section or 
the intermediate frequency signal section, 

Said tone-quality amendment section is an AM receiving circuit characterized by amending tone quality 
according to the reinforcement of the signal meter signal which said AGC circuit outputs, and amending tone 
quality according to the direct current voltage outputted from said integrator which said integrator outputs when 
said signal meter signal is smaller than predetermined reinforcement. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to AM receiving circuit which performs tone-quality amendment according to the field 
strength, when the field strength of AM receiving circuit, especially a received broadcast wave is weak. 
[Background of the Invention] 
[0002] 

AM (amplitude modulation) method is the approach of putting and transmitting a signal (modulating signal) 
transmitting to the amplitude of the frequency (subcarrier) which can be emitted from a broadcasting station, 
and is mainly used for the medium wave radio broadcasting (526.5 to 1606.5 kHz). The electric wave of a mediurr 
wave broadcast band has the description that service stabilized also to mobiles, such as a vehicle, can be 
performed while the propagation by the space wave reflected [ especially ] by the ionized layer near 100km 
above ground (E layer) at night besides the propagation by the ground wave can also be added and it can secure 
a large service area. 
[0003] 

Generally in the receiving set which receives an AM signal, the superheterodyne detection method is used. A 
superheterodyne detection method compounds the signal from a broadcasting station, and the signal by the 
oscillation (local oscillation) circuit built in the receiving set, and means the method to which detects this beat, 
transposes to an intermediate frequency, and amplifies, and it restores, and it has the description which is easy 
to acquire high magnification gain of being easy to prevent interference. Furthermore, although the band pass 
filter which passes only the frequency of the broadcast wave to wish is needed for the receiving circuit which 
receives an AM signal, since it is very difficult to change the center frequency continuously, without changing 
the band property of a filter, a local oscillation frequency is changed and the method of passing only the 
intermediate frequency changed into the fixed frequency is adopted 
[0004] 

In the receiving set which receives an AM signal, according to the received broadcast wave field strength 
inputted from an antenna, the detection signal level which is the sound signal to output is changed, or it 
becomes easy to generate interference. 
[0005] 

Then, the method of suppressing generating of interference is proposed by changing the sensibility of the AGC 
(automatic gain control) circuit for amplifying a receiving RF signal conventionally with received broadcast wave 
field strength (for example, patent reference 1 reference). 
[0006] 

Generally, even when the field strength of the received broadcast wave inputted from an antenna in the 
receiving set which receives an AM signal is changed, the AGC circuit for adjusting the amplification factor of 
RF-signal amplifier thru/or an intermediate frequency amplifier is prepared so that the sound signal to output 
may be kept constant. 
[0007] 

However, for the loudspeaker output of AM receiver, the noise generated from amplifier etc. to a sound signal 
increases as the field strength of the received broadcast wave inputted from an antenna becomes weak 
[0008] 

Then, in order to control the lug harm on the audibility by the fall of the SN ratio at the time of a weak-electric- 
current community input (Signal to Noise ratio: signal-to-noise ratio), in the sound signal circuit after the 
detection section, the tone-quality amendment circuit for amending the tone quality is prepared 
[0009] 
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For example, in FM receiving set, based on received broadcast wave field strength, a tone control circuit is 
controlled and the method of adjusting the tone quality of an output signal is proposed (patent reference 2 
reference). 
[0010] 

[Patent reference 1] JP,7-22975,A 
[Patent reference 2] JP,2000-13340,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0011] 

Generally in the receiving set which receives an AM signal, the AGC control voltage (henceforth an S meter 
signal output) of an AGC circuit is used as field strength information on a received broadcast wave signal 
[0012] 

Here, the tone-quality amendment approach in the conventional AM receiving circuit is explained. Drawing 1 is 
drawing showing the outline of the configuration of the AM receiving circuit 100 which is 1 operation gestalt of 
the conventional AM receiving circuit An antenna 112 receives a broadcast wave and it is inputted into the FE 
(front end) section 114. The FE section 114 is equipped with RF amplifier, it makes synchronous selection, 
amplifies a broadcast wave signal, and outputs it. the function in which IF (Intermediate Frequency: intermediate 
frequency) signal section 116 changes carrier frequency — having — a frequency (usually 450kHz) 
predetermined from a received broadcast wave frequency — it has the mixer which mixes the local transmitter 
which outputs a different signal, and said broadcast wave signal and a local dispatch signal, and the subcarrier of 
a desired broadcast wave is changed into a predetermined intermediate frequency (usually 450kHz) among the 
broadcast waves which received. Furthermore, with the band pass filter (BPF) which makes the intermediate 
frequency center frequency, only a desired signal is extracted, and it amplifies and outputs as an intermediate 
frequency signal (IF signal). Here, the AM receiving circuit 100 is equipped with IF-AGC circuit 118 in order to 
set constant IF output signal reinforcement of the IF signal section 116. IF-AGC circuit 118 controls the gain of 
the amplifier of the IF signal section 1 16 by generating reception and AGC control voltage (signal meter signal), 
and making a part of output of the IF signal section 116 feed back to the input of the IF signal section 116 
[0013] 

Next, the output signal of the IF signal section 116 is inputted into AM detection section 120. AM detection 
section 120 removes a carrier component, and acquires the sound signal which is a modulating signal of a basis 
from an IF signal. The tone-quality amendment section 122 uses the signal meter (S meter) signal which IF-AGC 
circuit 118 generated as a thing reflecting reception broadcast field strength information, and is performing tone- 
quality amendment according to it. 
[0014] 

Drawing 2 is drawing to the received field strength received with the antenna 112 having shown the relation 
between the input signal reinforcement (continuous line) to the amplifier of the IF signal section 116, and the 
amplification degree (broken line) of this amplifier. The input signal reinforcement to amplifier becomes large, and 
the amplification degree of amplifier becomes small by work of AGC circuit 118 as received field strength 
becomes large in principle. However, in less than [ received field strength E1 ], since the amplification degree 
(amplification factor of a circuit) of the amplifier of the IF signal section 116 is limited, the amplification degree 
of amplifier is not based on received field strength, but serves as a fixed value. 
[0015] 

On the other hand, the relation between the amplification degree (broken line) of the amplifier of the IF signal 
section 1 16 to the received field strength received in drawing 3 with the antenna 112 and an S meter signal 
output (continuous line) is shown. Since it is controlled that received field strength should consider amplification 
degree of amplifier as output signal regularity on the strength by AGC circuit 118 more than by E1, AGC circuit 
118 outputs the S meter signal according to the field strength of a received broadcast wave signal. However, 
since the detection sensitivity of the S meter signal whose received field strength is a detection output in less 
than [ E1 ] is low, it is not outputted, and AGC circuit 118 does not function, but the amplification degree of the 
IF section amplifier becomes fixed. 
[0016] 

Therefore, although tone-quality amendment according to the field strength can be performed in the case where 
the field strength of a received broadcast wave signal is larger than El. by the approach of using the 
conventional S meter signal output as field strength information on a received broadcast wave In order to be 
unable to acquire field strength information under a weak-electric-current community environment on the 
strength which is smaller than E1 but to control the lug harm on audibility, the tone quality was not able to be 
amended proper. 
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[0017] 

Then, in a weak-electric-current community environment on the strength, the invention in this application 

detects the field strength, and offers AM receiving circuit which performs tone-quality amendment according to 

the field strength. 

[Means for Solving the Problem] 

[0018] 

The intermediate frequency signal section which AM receiving circuit of this invention amplifies the intermediate 
frequency signal generated from the received broadcast wave, and is outputted, AM detection section which 
detects and outputs an AM signal from said intermediate frequency signal output, The band pass filter which is 
AM receiving circuit equipped with the tone-quality amendment section which amends the tone quality of the 
output signal of said AM detection section, and extracts a carrier frequency component from said intermediate 
frequency signal output, It integrates with the output from said band pass filter, has the integrator which 
changes and outputs the reinforcement of the subcarrier of said intermediate frequency signal to direct current 
voltage, and is characterized by amending said tone quality according to said direct current voltage 
[0019] 

According to this configuration, also when received broadcast wave field strength is weak, received broadcast 
wave field strength can be detected and tone-quality amendment which controls lug harm can be performed 
appropriately. 
[0020] 

Moreover, the front end section which AM receiving circuit of this invention amplifies the received broadcast 
wave signal inputted from the antenna, and is outputted, The intermediate frequency signal section which 
generates, amplifies and outputs an intermediate frequency signal from said received broadcast wave signal 
output, AM detection section which detects and outputs an AM signal from said intermediate frequency signal 
output, The tone-quality amendment section which amends the tone quality of the output signal of said AM 
detection section, and the band pass filter which extracts a carrier component from said intermediate frequency 
signal output, The integrator which integrates with the output from said band pass filter, and changes and 
outputs the reinforcement of the subcarrier of said intermediate frequency signal to direct current voltage, It is 
a ******** AM receiving circuit. Said front end section, At least to one side of the intermediate frequency 
signal section, respectively Or said received broadcast wave signal output reinforcement, The AGC circuit which 
controls intermediate frequency signal output reinforcement is connected. Or said tone-quality amendment 
section It is characterized by amending tone quality according to the reinforcement of the signal meter signal 
which said AGC circuit outputs, and amending tone quality according to said direct current voltage which said 
integrator outputs, when said signal meter signal is smaller than predetermined reinforcement. 
[0021] 

According to this configuration, also when a signal meter signal is smaller than predetermined reinforcement, 
received broadcast wave field strength can be detected and tone-quality amendment which controls lug harm 
can be performed appropriately. 
[Effect of the Invention] 
[0022] 

As mentioned above, a band pass filter extracts a carrier frequency component from an intermediate frequency 
signal output, this invention is integrated with the output from said band pass filter, and the reinforcement of the 
carrier frequency component of said intermediate frequency signal is changed into direct current voltage by it. 
And said tone quality is amended according to said direct current voltage. Therefore, also when received 
broadcast wave field strength is weak, received field strength can be detected and tone-quality amendment 
which controls lug harm can be performed appropriately. 
[Best Mode of Carrying Out the Invention] 
[0023] 

Hereafter, the operation gestalt of this invention is explained based on a drawing 
[0024] 

Dj^wingjj: is drawing showing the configuration of the AM receiving circuit 10 concerning the operation gestalt 1 

of this invention. 

[0025] 

An antenna 12 receives a broadcast wave and it is inputted into the FE (front end) section 14. The FE section 
14 makes synchronous selection and outputs a broadcast wave (RF) signal. Here, the FE section 14 may be 
equipped with RF amplifier for amplifying a RF signal. 
[0026] 

the function in which the IF (Intermediate Frequency: intermediate frequency) section 16 changes carrier 
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frequency — having — a frequency (usually 450kHz) more nearly predetermined than a desired broadcast wave 
frequency — it has the mixer which mixes the local transmitter which outputs a different signal, and said 
broadcast wave signal and a local dispatch signal, and the subcarrier of a desired broadcast wave is changed into 
a predetermined intermediate frequency (usually 450kHz) among the broadcast waves which received. 
Furthermore, the band pass filter (BPF) made into center frequency extracts the intermediate frequency, it is 
made into the IF signal which is an amplitude-modulated signal of the same information as a broadcast wave, and 
is amplified and outputted with amplifier. Here, although the IF section 16 considered as the one-step 
configuration which generates the IF signal which makes 450kHz a subcarrier, it is once good for 10.7MHz also 
as a two-step configuration with the second IF stage which carries out the down convert of the first IF stage 
which carries out a rise convert, and its first IF signal at 450kHz. A 10.7MHz IF signal is a frequency used in FM 
receiving circuit, and according to this configuration, it can share the circuit after the IF section in the receiver 
which receives AM broadcast wave and FM broadcast wave. 
[0027] 

When the input signal reinforcement to the IF section 16 is proportional to the broadcast wave signal strength 
inputted into an antenna 12, i.e., broadcast wave field strength, and the field strength changes with a receiving 
location or receiving stations, the output-signal level and the level of the sound signal changed and outputted 
will be changed. Then, it has the IF-AGC (Automatic Gain Control; automatic gain control) circuit 18 for keeping 
constant the output-signal level of the IF section 1 6. IF-AGC circuit 18 takes out a part of intermediate 
frequency signal output, makes the direct current voltage (AGC electrical potential difference: signal meter 
signal) which is proportional to the amplitude for diode, and controls the gain of the amplifier of the IF section 16 
based on the signal meter signal. That is, IF-AGC circuit 1 8 raises the gain of the amplifier of the IF section 1 6, 
when the received field strength inputted is weak, when received field strength is strong, it lowers the gain of the 
amplifier of the IF section 1 6, and it is made for fluctuation of the received field strength inputted not to appear 
in a voice output. 
[0028] 

In the IF section which accomplishes a two-step configuration, a signal meter signal may be made from the 
output of a first IF stage, and may be made from the output of a second IF stage. Moreover, in the receiving 
circuit of the DSP (digital signal processor) configuration to which digital-signahizes an IF signal and it restores, 
you may make from a digital IF signal by the operation. 
[0029] 

The output signal of the IF signal section 16 is inputted into AM detection section 20. AM detection section 20 

removes a carrier component, and acquires the sound signal which is a modulating signal of a basis. 

[0030] 

The sound signal outputted from AM detection section 20 is inputted into the tone-quality amendment section 
22. The tone-quality amendment section 22 changes the frequency characteristics of a sound signal, and 
amends tone quality. As for such tone-quality amendment, it is desirable to be carried out according to received 
broadcast wave field strength. For example, since the amplification factor of the amplifying circuit which the IF 
section 16 has by IF-AGC circuit 18 becomes large when received broadcast wave field strength is small 
although tone-quality amendment is not necessary when received broadcast wave field strength is sufficiently 
large, the rate of a noise that the wide band generated from an amplifying circuit reaches becomes large to a 
sound signal. In such a case, the band from which it separated from the center frequency of a sound signal is 
attenuated, the rate of the noise to a sound signal is decreased, and an output level is raised to the whole, and 
that it is easy to catch a sound signal, and these are combined [ it carries out or ] further. [ controlling the lug 
harm on audibility ] These amendments are good also as changing according to received broadcast wave field 
strength, are proportioned in received broadcast wave field strength, and may change extent of amendment. The 
tone-quality amendment section 22 may be constituted from an analog circuit, and may consist of DSPs (digital 
signal processor) which process with a digital signal. 
[0031] 

The output of the tone-quality amendment section 22 is sent to an amplifying circuit, and after being amplified, it 

is outputted from a loudspeaker etc. 

[0032] 

That it is characteristic in this invention performs detection of received broadcast wave field strength based on 
the subcarrier reinforcement of an IF signal, and the tone-quality amendment section 22 is amending tone 
quality according to the IF signal carrier reinforcement, when received broadcast wave field strength is weak. 
Here, IF signal carrier reinforcement is obtained as a signal which extracted the carrier frequency component of 
the IF signal outputted from the IF section 16 by BPF34, and changed the subcarrier of the IF signal into the 
direct-current-voltage signal with the integrator 36. Therefore, according to this approach, since the 
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reinforcement of the carrier frequency component of an IF signal is detected, even when received field strength 
is small, the received field strength information reflecting received field strength can be acquired. BPF34 can 
eliminate the effect of the noise of other frequencies, so that it chooses only a carrier frequency component 
keenly. In order for what is necessary to be just to pass only IF carrier frequency component in IF signal 
strength detecting element 30, it is more desirable than the IF signal ceramic filter for sound signals to use BPF 
of a narrow-band. Moreover, when an IF signal is digitahsignahized, it is desirable to perform narrow-band BPF 
processing by digital signal processing. 
[0033] 

IF signal carrier signal on the strength and signal meter signal strength to received broadcast wave field strength 
are shown in dj^wjngj) . Less than [ E1 ], as for IF signal carrier signal on the strength, received broadcast wave 
field strength is outputted according to received broadcast wave field strength, although a signal meter signal is 
not outputted since an AGC circuit does not function according to the limitation of the amplification factor of 
amplifier. 
[0034] 

Therefore, less than [ E1 ], received broadcast wave field strength serves as information in which IF signal 
carrier reinforcement reflects reception broadcast field strength. Here, although the field strength (E1) to which 
a signal meter signal begins to be outputted changes with circuitry of the FE section of a receiving circuit, and 
the IF section etc., it is about 20 microvolts. 
[0035] 

Also in weak-electric-current community reinforcement (about 20 microvolts or less) to which a signal meter 
signal is not outputted, based on IF signal carrier reinforcement, exact broadcast wave field strength information 
can be acquired, and, according to this operation gestalt, tone quality can be amended the optimal according to 
the received field strength. 
[0036] 

The detection configuration of this broadcast wave field strength information is useful especially in AM receiving 
circuit as compared with FM receiving circuit, in FM receiving circuit, when received broadcast wave field 
strength is weak, IF signal wave is [ in / to the subcarrier reinforcement of 450kHz which is IF signal frequency 
not being based on field strength, but becoming about 1 law / AM receiving circuit] because it becomes a thing 
reflecting received broadcast wave field strength. 
[0037] 

Here, when the received broadcast wave field strength in drawing 5 is more than E1, as for the tone-quality 
amendment section 22, it is desirable to perform tone-quality amendment based on a signal meter signal. When 
received broadcast wave field strength is more than E1, the subcarrier reinforcement of the IF signal outputted 
by IF-AGC circuit 1 8 from the IF section 1 6 becomes fixed, and the reinforcement of the carrier frequency 
component of an IF signal does not serve as information on received broadcast wave field strength. In this case, 
a signal meter signal serves as information reflecting received broadcast wave field strength, and the tone- 
quality amendment section 22 can perform suitable tone-quality amendment by performing tone-quality 
amendment based on a signal meter signal according to received broadcast wave field strength 
[0038] 

In the tone-quality amendment section 22, it is realizable by adding both signal to carry out based on IF signal 
carrier reinforcement, when received broadcast wave field strength is weak, and to perform the tone-quality 
amendment based on a signal meter signal, when received broadcast wave field strength is strong. Since a signal 
meter signal is not outputted but becomes fixed [ IF signal carrier reinforcement ] by the case (more than E1) 
where received broadcast wave field strength is strong, by the case (less than [ E1 ]) where received broadcast 
wave field strength is weak as this shows drawing 5 , both addition signal is because it becomes a thing 
reflecting received broadcast wave field strength, even when received broadcast wave field strength is weak 
(less than [ E1 ]), and even when strong (more than E1). Moreover, it is good also as changing, when it does not 
add but IF signal carrier reinforcement turns into predetermined reinforcement in both, or when signal meter 
signal strength turns into predetermined reinforcement. 
[0039] 

Furthermore, in the AM receiving circuit 10 concerning the operation gestalt 1, the amplification factor of the RF 
amplifier with which was equipped with RF-AGC circuit and the FE section 14 was equipped according to the 
output signal reinforcement of the FE section 14 may be controlled. In this case, even if it replaces RF-AGC 
circuit with the signal meter signal with which RF-AGC control voltage (RF-signal meter signal) is outputted, and 
said explained IF-AGC circuit 18 outputs this, it can be stopped, and it can also make the signal with which 
selection, addition, combination, etc. acted as both a signal meter signal. 
[Brief Description of the Drawings] 
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[0040] 

CDrawingjQ It is drawing showing the outline of the configuration of the AM receiving circuit 100 which is 1 
operation gestalt of the conventional AM receiving circuit. 

[£rawing_2] It is drawing to received field strength having shown the relation between the input signal 
reinforcement (continuous line) to the amplifier of the IF signal section, and the amplification degree (broken line) 
of amplifier. 

[ Drawing 3] It is drawing to received field strength showing the relation between the amplification degree (broken 
line) of amplifier, and an S meter signal output (continuous line). 

[DrawingJ] It is drawing showing the configuration of the AM receiving circuit 10 concerning the operation 
gestalt 1 of this invention. 

[ Drawing 5] It is drawing showing IF signal carrier reinforcement and signal meter signal strength to received 
broadcast wave field strength. 
[Description of Notations] 
[0041] 

10,100 AM receiving circuit, 12,112 An antenna, 14,114 The FE (front end) section, 16,116 The IF signal section, 
18,118 IF-AGC circuit, 20,120 The detection section, 22,122 The tone-quality amendment section, 34 BPF 36 
Integrator. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0040] 

[Drawing 1] It is drawing showing the outline of the configuration of the AM receiving circuit 100 which is 1 
operation gestalt of the conventional AM receiving circuit. 

[ Drawin g 2] It is drawing to received field strength having shown the relation between the input signal 
reinforcement (continuous line) to the amplifier of the IF signal section, and the amplification degree (broken line) 
of amplifier. 

[Drawing 3] It is drawing to received field strength showing the relation between the amplification degree (broken 
line) of amplifier, and an S meter signal output (continuous line). 

[Drawing 4] It is drawing showing the configuration of the AM receiving circuit 10 concerning the operation 
gestalt 1 of this invention. 

[Drawing 5] It is drawing showing IF signal carrier reinforcement and signal meter signal strength to received 
broadcast wave field strength. 
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